Measuring obesity in children: what standards to use?
Andrew Tomkins* Childhood obesity is of increasing public health concern because of the rapidly increasing prevalence in many countries worldwide. 1 Obesity contributes to early heart disease, the metabolic syndrome including hyperlipidemia and diabetes, hypertension and stroke. 2 Policies and programs for improving the nutrition and health of children can only really be developed on an evidence base if there is some information on how many children are overweight and how much their health risk is increased by being at a specified level of overweight or frank obesity. Among adults this is relatively easy because of the wellestablished statistical risk of early morbidity and mortality in association with measurements of weight and height expressed as BMI (kg/m 2 ) scores of > 25 (overweight) or > 30 (obese). 3, 4 There is clear evidence from longitudinal studies that childhood obesity is associated with increased risk of vascular and metabolic problems in adulthood. 5 However, several methods are currently being used for measuring obesity in children; the challenge is to select the best one and keep to it for assessing and monitoring childhood obesity in clinical and public health practice.
There are several issues to face when deciding on what cutoffs give a safe level of body weight for stature in childhood. The first is age. In a comparison of six international data sets, median BMI is around 13 at birth and increases to 17 by age 1, decreasing to 15.5 by age 6, and then increasing to 21 at age 20. 6 The second is ethnic diversity. There are differences in the distribution of body fat between subjects of different descent though how much this is due to dietary differences rather than genetic predisposition is still disputed. The third is puberty. There are clear differences in body shape between boys and girls and the age at which puberty occurs changes the shape of any agespecific BMI curve. UK and Brazil. 6, 7 The datasets used were large and rigorous, each survey containing over 10,000 subjects with ages ranging from 6-18 years. Percentile curves for BMI of these children were constructed using the LMS method. 7 This summarizes the data in terms of three smooth age-specific curves called L (lambda), M (mu) and S (sigma). The M and S curves correspond to the median and coefficients of variation of the BMI at each 2-year age band. The L curve allows for the substantial age-dependent skewness in the distribution of BMI. The mean values for the LMS calculation can then be provided in a table or a figure. The rationale for using this particular statistical approach is given in the paper by Cole et al. Not surprisingly there were differences in the curves using the median BMI by age for boys and girls between the six data sets. However, the basic shape of the curves was very similar.
Data were also expressed as the centile for overweight (using the adult BMI index of 25) and a centile for obesity (using the adult BMI of 30). These centile curves were much closer together than the median curves. The results of this analysis were supported by the International Obesity Task Force as it provided a table of international cutoff points for BMI for overweight and obesity by sex between 2 and 18 years. While this approach provides an age and sex-based cutoff for overweight or obesity which is linked to the adult risk, the authors pointed out that the degree of risk associated with these cutoffs in children, in terms of adverse health risk in adulthood, has not been validated in many countries and longitudinal studies are urgently needed. 8 Subsequently, a large number of papers on childhood obesity have been published, several of them using different standards and choosing the more liberal cutoff points of the 85th or 95th centiles of national standards for overweight and obesity respectively. These have been critically compared with the BMI cutoffs. 9 Table 4 of the paper by Cole and colleagues. 6 The paper by Conde & Monteiro, 11 BMI, and it is to be hoped that the data will enable follow-up studies to be established. 12, 13 These data will also enable an evaluation of the impact of secular change in child development including menarche on growth. More importantly, this paper now enables careful analysis of socioeconomic, dietary and physical activity studies to be established in Brazil and elsewhere comparing the progress and impact of public health interventions for children who are increasingly vulnerable because they are too fat.
